Oxygen hyperbaric therapy is a clinical treatment by inhalation of pure oxygen (FiO2 = 100%), resulting in increasing oxygen levels in the blood and tissues. Currently, hyperbaric oxygen therapy is used for additional management in diabetes mellitus. The purpose of this study was to know the effect of hyperbaric oxygen therapy in case of diabetes mellitus to changes in blood glucose level. Type of research was pre-experimental one group pre-test post design. The population in this study was diabetes mellitus patients, so that the sample obtained 47 respondents. Patients were given 100% oxygen inhalation with a pressure of 2.4 ATA in chamber hyperbaric oxygen. Blood glucose levels were measured before and after hyperbaric oxygen therapy. Glucose levels before the average therapy were 229 mg / dl and after treatment averaged 159 mg / dL. Statistical analysis with t test showed p value 0.000 <α (0.05), so there was the influence of hyperbaric oxygen therapy with decreasing blood glucose level. There are improvements pancreatic beta cell function and increased tissue sensitivity to insulin due to increased oxidative phosphorylation process in pancreatic beta-cell mitochondria to increase ATP production in pancreatic beta cells. Checks need to be done periodically in one period with using the time series method, so that long-term effects can be known and need to be reviewed by the last use of anti-diabetes drugs and insulin
Introduction
Diabetes mellitus and its complications are still a serious public health problem and an important cause of morbidity, mortality and disability rates worldwide. Diabetes Mellitus occurs chronic metabolic disorders with various causes characterized by high blood sugar levels accompanied by carbohydrate, lipid, and protein metabolism disorders as a result of insulin function insufficiency. Insulin insufficiency can be caused by a disorder or deficiency of insulin production by Langerhans beta cells of the pancreas gland or caused by the lack of responsiveness of body cells to insulin (Poretsky, 2010; Ndisang, 2017) .
The latest estimate of the International Diabetes Federation (IDF), 382 million people are living with diabetes in the world by 2013. By 2035 the number is expected to increase to 592 million people, of the 382 million, 175 million of which has not been diagnosed to progress progressively into uncomplicated complications (Infodatin, 2014) . Based on Endocrinology Society Data PERKENI (2015) stated that the number of patients in Indonesia has reached 9.1 million people. Indonesia shifted from 7th rank up to the top 5 in the world.
There are five components of management in patients with diabetes mellitus, namely diet therapy, exercise, monitoring, pharmacological therapy, and education (Emawati, 2013) . The main goal of diabetes mellitus therapy is to normalize the activity of insulin and blood glucose levels to reduce the occurrence of vascular and neuropathic complications without the occurrence of hypoglycemia and serious disorders in the pattern of patient activity (Smeltzer & Bare, 2002) . Olokoba et al. (2012) also stated that treatment modality including lifestyle modification, obesity treatment, oral hypoglycemic agents, and insulin sensitivity such as metformin, biguanide that reduce insulin resistance, is still the first-line management recommended especially for patients with diabetes mellitus with obesity.
Along with the advancement of technology in the field of health, produce new methods in the effort to cure diseases including diabetes mellitus. One such technology development is hyperbaric oxygen therapy. At first highpressure oxygen therapy is widely used in the handling of various cases of diseases due to diving, but more and more research is trying to reveal the use of high-pressure oxygen is for the handling of various clinical cases. Hyperbaric treatments may be used as primary care or supplementary care (Mahdi et al., 2013) .
Hyperbaric Oxygen Treatment (HBOT) is not a new thing. This method has been discovered by Behnke since 1930 to overcome decompression (Decompression syndrome), a disease experienced by divers or underground miners due to sudden drops in pressure, such as decompression illness and gas embolism (Maxfield, William, 2017) .
Several studies have shown that the use of high-pressure oxygen in various cases of disease is widespread. Hyperbaric oxygen therapy can also be used in cases of diabetes which can ultimately improve a person's quality of life. This decrease in blood glucose has been a consistent finding in almost all observational studies. The oxygen concentration used in hyperbaric oxygen therapy differs from the oxygen used in the usual oxygen cylinders. 100% oxygen is given by using a mask, while the air around the body is compressed air at the same pressure. Giving oxygen through hyperbaric therapy accompanied by high pressure will help the rapid distribution of oxygen and is well met in the organs of the body (Paul & Virginia, 2016) .
Hyperbaric oxygen therapy is generally a safe procedure and complications rarely occur while undergoing this therapy, but even so this therapy still has some risks. High oxygen pressure in the room can cause uncomfortable conditions such as pain or a throbbing sensation in the ear. Oxygen hyperbaric therapy if done with the right procedures by trained medical personnel is considered quite safe. To prevent oxygen poisoning, some patients need to take a short break between therapy and "normal" breathing to prevent too much tissue from absorbing oxygen.
The oxygen dose given at the time of therapy must also be ascertained specifically for each person. Medical staff who handle it need to consider medical history, health complaints, and the age of the patient to prevent side effects and complications. Some of the symptoms or side effects that may arise after doing hyperbaric oxygen therapy include fatigue and feeling of flying. While more serious complications can occur including lung damage, leakage or discharge from the inner ear, damage to the sinuses, changes in vision, causing nearsightedness or myopia, oxygen poisoning. This can lead to respiratory failure, fluid in the lungs, or seizures (Marvin, He., Sharma, D., Santiago, W & McCulloch, N, 2017) . These side effects are generally mild during hyperbaric oxygen therapy if it lasts more than 2 hours and the pressure in the room is less than 3 times the normal atmospheric pressure.
Based on data obtained at Lakesla Surabaya, the number of patients with diabetes mellitus who do hyperbaric oxygen therapy increasingly longer. The use of high-pressure oxygen dose of 2.4 ATA 3x30 minutes for 2x5 days interspersed with one week break can lead to an increase in blood insulin levels in people with diabetes mellitus. This condition is due to the increase of pancreatic beta cells function. Increasing pancreatic beta cells causes the level of insulin in the blood increases. The use of high-pressure oxygen also stimulates the emphasis on the secretion of various hormone counter insulin in the blood such as glucagon. The decrease in blood glucagon levels causes a decrease in blood glucose levels because the main function of glucagon is to increase blood glucose levels. In addition, the provision of high-pressure oxygen can increase metabolism so that glucose consumption also increases and decreases blood glucose levels (Jain, 2016) .
The results of interviews with medical officers in Lakesla Surabaya, most patients who do hyperbaric oxygen therapy only measured blood glucose levels before therapy, but no measurement after doing hyperbaric oxygen therapy blood glucose levels. So it can not be known how much influence of hyperbaric oxygen therapy to changes in blood glucose levels. After patients undergo hyperbaric oxygen therapy most feel tired and lethargic or hungry. But after resting for a while, this lethargic feeling will disappear by itself and, patient feels more fit and can continue his activitie. From this problem, researchers want to know the influence of hyperbaric oxygen therapy to changes in blood glucose levels.
Method
The design of study was pre-experimental (one group pretest-posttest design) which one group measured the intervention before and after treatment (Sugiyono, 2010) . The sampling technique used in this research was nonprobability sampling: consecutive sampling. The consecutive sampling technique involves everyone from a population for a certain time interval or a particular sample size (Polit & Beck, 2010) . The sample in this study amounted to 47 respondents who have diabetes mellitus disease type II (NIDDM). Respondents were given hyperbaric oxygen therapy by giving 100% oxygen inhalation at 2.4 ATA pressure in a special room called hyperbaric chamber oxygen for ten therapies in 1 session (1 session consisting of 3x30 minutes). Before and after hyperbaric oxygen therapy, the respondents measured blood sugar levels. The data was analysed using paired t-test with significance level α <0.05. Most respondents who received hyperbaric oxygen therapy were female (64%). There is no hypothesis that sex is related to the incidence of diabetes mellitus, but the prevalence of men more than woman. This is because the diet is difficult to set ( Tjokroprawiro, 2007) .
Result
Respondents who underwent hyperbaric oxygen therapy in general aged 50-59 years were 20 (42%). Age affects the risk and the incidence of type 2 diabetes. Age is closely related to the increase in blood sugar levels, so the more aging the prevalence of type 2 diabetes and impaired glucose tolerance is higher. An aging process takes place after age 30 results in anatomical, physiological and biochemical changes.
The age of 30 years, blood glucose levels will rise 1-2 mmol/dL every year during fasting and will rise 5.6-13 mmol/dL at 2 hours after meals (Sudoyo, 2009) . DM type 2 is the type of DM is the most number that is about 90-95% of all people with DM and many experienced by adults over 40 years. This is because insulin retention in type 2 DM tends to increase in the elderly (46-65 years), in addition to the history of obesity and the presence of hereditary factors (Karian, M.,Wolfe, BM.,& Ikramuddin, S, 2016).
The findings mentioned that the respondents who suffer from diabetes mellitus who undergo hyperbaric oxygen therapy were 53% (n=25). The results of Kalda, Ratsep, & Lamber (2008) , the duration of DM was significantly related to the quality of life of DM type 2 patients low quality of life is present the long duration of DM.
All respondents are diabetes mellitus type NIDDM. This typically occurs due to decreased sensitivity to insulin (so-called insulin resistance), so there is a disruption of sugar delivery to the cell body.
The results showed that the average blood glucose level before hyperbaric oxygen therapy was 229 mmol / dL and the mean blood glucose level after hyperbaric oxygen therapy was 159 mmol / dL, the mean decrease of blood glucose was 70 mg / dL. Paired T-Test test results obtained data value ρ = 0.000, α = 0.05 then ρ <α means H0 rejected. Giving hyperbaric oxygen therapy is effective in lowering blood glucose levels of patients with diabetes mellitus. 
Discussion
In this study found changes in blood glucose levels after hyperbaric therapy. The results of statistical analysis also showed that hyperbaric oxygen therapy can reduce glucose levels in the blood in people with diabetes mellitus (ρ value = 0.000, α = 0.05) The therapeutic mechanism of hyperbaric oxygen therapy (HBO2) action is based on an increase in partial O2-inspired pressure and hydrostatic pressure. Increased hydrostatic pressure increases the partial pressure of the gas and causes a reduction in the volume of gas-filled space under Boyle's law. The reduction in gas volume has direct relevance to treating pathological conditions in which bubbles of gas are present in the body, such as arterial embolism and decompression diseases (Camporesi & Bosco, 2014; Jain, 2016) .
At the time of hyperbaric oxygen therapy, Ana Zakiyah: Hyperbaric Oxygen Therapy To Reduose Level On Patients Diabetes Mellitus hemoglobin in the venous veins is also fully saturated so that the oxygen pressure increases in the blood vessels. Diffusion oxygen depends on the pressure difference so that oxygen will be channeled to the tissue from the blood vessels. The oxygen in blood soluble in the plasma fluid binds to hemoglobin, and only a small part is found in the soluble form. Oxygen-soluble form in hyperbaric oxygen therapy is more easily consumed by the tissues through direct diffusion than oxygen-bound oxygen through the hemoglobin system (Guritno, 2005; Collins, 2015) . Karadurmus (2010) , explains that hyperbaric oxygen therapy provides beneficial effects in diabetic patients with recovery of vascular reactivity through modulation of vasoconstrictor and vasodilator production as well as increased vascular sensitivity to these factors. Hyperbaric oxygen therapy can alter the expression of cyclooxygenase 2 (COX-2), endothelial nitric oxide synthase (eNOS) in experimental and local nitric oxide (NO) systems, thereby showing an improvement in diabetic foot patients responsive to HBO treatment. All risk factors for atherosclerosis in diabetics are strongly linked to each other, potential effects of HBO on endothelial function. Endothelial dysfunction is closely related to the development of diabetic retinopathy, nephropathy, and atherosclerosis in diabetes. In addition, endothelial dysfunction is closely related to insulin resistance, so tissue sensitivity to insulin improves vascular endothelial function and vice versa.
In theory, HBO therapy can increase tissue sensitivity to insulin and lead to a decrease in blood sugar levels The use of high-pressure oxygen doses of 2.4 ATA 3x30 minutes for 2x5 days interspersed with one week break can lead to an increase in blood insulin levels in people with diabetes mellitus. This condition is due to the increased function of pancreatic beta cells, the increase of pancreatic beta cells causes blood insulin levels to increase (Ishihara, 2007; Jain, 2016) . This is supported by several studies including the Wilkinson (2012) study, patients with diabetes mellitus given 100% oxygen inhalation at absolute 2.0 atmospheric pressure for 2 hours, six sessions per week for five weeks. Hyperbaric oxygen therapy can reduce fasting blood glucose in individuals with type 2 diabetes. This is due to an increase in peripheral insulin sensitivity by a hyperinsulinaemic euglycaemic clamp. Insulin sensitivity increased within three days of hyperbaric oxygen treatment, and this was maintained for 30 sessions. Peleg et al. (2013) , states that blood glucose can decrease significantly after hyperbaric oxygen therapy. Insulin-dependent patients had no change in blood glucose levels either during HBOT (13.0 ± 4.0 mmol L-1 before 13.2 ± 5.7 mmol L-1after, P = 0.88) or during control sessions ( 13.15 ± 2.7 before it became 13.2 ± 4.7 mmol L-1 after that, P = 0.96). NIDDM patients experienced significant decreases in blood glucose during both sessions; from 9.2 ± 3.0 mmol L-1 to 7.3 ± 3.0 mmol L-1 (P = 0.047) during HBOT and from 9.9 ± 2.9 to 7.8 ± 3.4 mmol L-1 (P = 0.004) during the control session.
The increase function of pancreatic beta cells is possible because this high-pressure oxygen causes an increase in the oxidative phosphorylation process (OXPHOS) in the pancreatic beta-cell mitochondria. The increase in the OXPHOS process is due to increasing enzyme dehydrogenase activity such as the enzyme glyceraldehyde phosphate dehydrogenase (GPDG), an enzyme that acts on the oxidation of NADH and enzyme succinic dehydrogenase (SDG), an enzyme that acts on the oxidation of FADH2 to FAD. The increase of OXPHOS process will increase the production of ATP in pancreatic beta cells increased.
Increasing secretion of insulin in the blood will cause a decrease of glucose levels in blood. The use of high-pressure oxygen also stimulates the emphasis on the secretion of various hormone counter insulin in the blood such as glucagon. Decreasing glucagon levels in the blood cause a decrease in blood glucose levels.
Conclusions
Improvement or enhancement of pancreatic beta cell function and tissue sensitivity to insulin are the result of increasing oxidative phosphorylation process in pancreatic beta-cell mitochondria. It can increase the ATP production so that hyperbaric oxygen therapy can increase insulin resistance to tissue.
This study was not evaluate the last time the use of drugs either insulin or antidiabetic oral drugs and type of diabetes mellitus , there is a need of further study that would control other factors that would affect blood glucose levels during hyperbaric oxygen therapy.
